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Epidural analgesia in labour has well established benefits for mother and foetus, and also for the obstetrician and midwife who manage a relaxed and cooperative patient. These advantages are not achieved unless the block has the required effect with the minimum number of complications. An epidural service in labour has been available on a :?-l hour basis to women in this hospital for over three years. The aim has been to provide complete analgesia from the time the block was instituted. This report outlines the complications which were experienced in the first l,()()O patients.
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The epidurals were performed by anaesthetists who had used the technique in at least :?O nonobstetric patients. The indications for an epidural are shown in Table 1 . Pain was the commonest reason and in these patients the block was commenced irrespective of the degree of cervical dila ta tion.
The method of locating the epidural space and site of insertion was left to the choice of the individual anaesthetist. 1 n all cases the loss of resistance technique was used, in the majority the syringe being filled with normal saline. A nylon catheter was passed in a cephalad direction through the 16 gauge Tuohy needle so that between ;{ and .') cm lay within the epidural space. The dose of local anaesthetic was not standardized. Apart from 32 patients in whom the catheter was inserted prior to rupture of the membranes and 1·5 per cent plain lignocaine was used, the local anaesthetic was 0·5 per cent plain bupivacaine.
After injection of the local anaesthetic, the pulse rate and blood pressure were recorded every five minutes and the anaesthetist stayed Al1aesthesia and Intensive Care, T'ol. n', .Yo. 2, Jfay, 1976 with the patient and recorded the area blocked. When the epidural was established, the pulse rate and blood pressure were recorded at 15 minute intervals and the patient was encouraged to lie on her side. Attempts were made to produce a selective block (Doughty 1969) . All top-up doses were given by an anaesthetist.
Each patient was visited by one of the authors 24-48 hours after delivery. The efficacy of the analgesia as assessed by the mother was noted and any further complications sought.
RESULTS
The sites of insertion of the epidural catheter are shown in Table 2 . On 62 occasions more than one interspace was used because of a dural tap or blood vessel puncture. On a further 64 occasions the interspace was changed because of technical difficulties in locating the space. The patients' assessment of analgesia is shown in Table 3 . Excellent indicates that labour was pain free from the time of institution of the block. Those women who regarded the degree of pain relief as satisfactory had some pain, either due to an unblocked segment or unilateral block, or incomplete analgesia during the second stage of labour, or due to delay in the administration of the top-up dose. In 5·9 per cent of patients the block was unsatisfactory, the reasons being shown in Table 4 . Included are those patients in whom the space could not be located or when the catheter could not be passed.
The complications encountered are listed in Table 5 . One of the commonest was that of blood vessel puncture, this occurring with the Tuohy needle in six patients and with the catheter on 39 occasions. In one of the latter, the first injection through the catheter produced an excellent block, but at the first top-up dose the catheter was found to be blocked with blood clot along its entire length. In each case the catheter was re-inserted at another site. There were no instances of inadvertent spinal analgesia.
Despite the fact that efforts were made to prevent the adoption of the supine position, revealed caval occlusion occurred in 34 patients. The blood pressure was quickly restored by turning the patients onto their sides. In a further 29 patients, the systolic arterial pressure fell below 90 mm Hg despite the patient being in the lateral position. Rapid intravenous administration of up to 1·0 L Hartmann's solution raised the blood pressure to acceptable levels in each case. Vasopressors were avoided. In 11 of these patients, the blood pressure fell when least expected i.e. more than 30 minutes after epidural injection of bupivacaine. In 60 patients, an unblocked segment occurred in one or other groin, there being no preference for either side. In 51 of these, the unblocked segment was removed either by injecting more local anaesthetic with the patient lying on the affected side or by pulling the catheter back 1-2 cm prior to injecting the bupivacaine. Similar adjustments removed 41 of the 53 unilateral blocks. In 25 of the patients with an unblocked segment and 21 of those with a unilateral block, the complication arose after the second or subsequent top-up dose. Table 6 relates the dose of bupivacaine to the incidence of unblocked segments and unilateral block. Although there was a tendency for these complications to occur more frequently when Anaesthesia and Intensive Care, Vol. IV, No. 2. JWay, 1976 no A:\ITA HOLDCROFT A:\D :\1. :\loHGA:\ 5 ml or less of bupivacaine were used, this difference was not statistically significant (chi square test).
Neurological complications occurred in two patients. One developed a foot drop after an extremely difficult Kielland's forceps rotation, while the other had an area of paraesthesia over the L2 distribution of one thigh following an outlet forceps delivery. Both patients completely recovered within six weeks.
Backache in the puerperium was difficult to assess. Bruising and soreness at the site of the epidural injection was common, short lasting and of little trouble to the patients. Similarly it was difficult to relate any bladder disturbances as being due to the epidural. The method of delivery of the patients is shown in Table 7 . Thirty per cent of primigravidae delivered spontaneously compared with two-thirds of multiparous women. Foetal distress was the indication for forceps delivery in 28 per cent of patients. Forceps for delay in the second stage was commoner in primigravidae (59 per cent) than multigravidae (44 per cent). DISCl:SSIO;\ From Table 3 it can be seen that epidural analgesia is a very effective method of relieving the pain of childbirth, the results being very similar to those obtained by Crawford (197.2a, b) . Failure to catheterize the epidural space occurred in only nine patients and this low incidence might be a reflection of the fact that the blocks were performed by anaesthetists who already had experience in the technique. The failure rate of (I. 4 per cent to pass an epidural catheter is considerably lower than the two per cent incidence reported by Dawkins (1969) .
Blood vessel puncture occurred on 45 occasions. This was the commonest complication reported by Dawkins (1969) with an incidence of.2·8 per cent. The greater frequency of blood vessel puncture in obstetric practice can be explained by the dilatation of epidural veins which is known to occur in parturient patients, although in this series the Tuohy needle was never advanced into the epidural space nor the catheter inserted during a contraction. It should be noted from one of our cases that a catheter is capable of eroding into a blood vessel after initial satisfactory placement. Crawford (1972a) also mentioned that blood vessel puncture is a frequent occurrence, but does not state the actual incidence in his series. The frequency of this complication is such that epidural analgesia is absolutely contraindicated in any patient with a congenital or acquired bleeding tendency because of the risk of spinal cord compression from continued bleeding.
The dural puncture rate in this series was 1· 7 per cent, compared with 2·5 per cent (Dawkins 1969), 7·6 per cent (Crawford 1972a) and 3·2 per cent (Crawford 1972b) . Crawford (1972a) does point out, however, that the incidence of dural puncture is closely related to Anaesthesia and Intensive Care, ~·ol. IV, No. 2. May, 1976 the experience of the anaesthetist. Thus the consultant in charge of the epidural service in this hospital has a personal incidence of dural puncture in obstetric patients of 0·4 per cent.
Typical "spinal headaches" occurred in 13 of the 17 patients in whom the dura was punctured, although none lasted longer than six days. All 17 patients received an injection of 30 ml normal saline through the catheter after delivery and our results suggest that this is not particularly effective in the prevention of " spinal headaches", especially when compared with the continuous drip technique described by Crawford (1972c) . The most effective method of treatment of such a headache would appear to be an epidural blood patch Dunbar 1970, DiGiovanni, Galbert and Wahle 1972) , but it has not yet been used in this department.
The serious effects of inferior vena caval occlusion are well documented and even though efforts were made to ensure that patients with an established block did not adopt the supine position, revealed caval occlusion still occurred in 3·4 per cent of patients. In a further 2·9 per cent, the systolic arterial blood pressure fell below 90 mm Hg, but was readily restored by rapid intravenous administration of Hartmann's solution. This incidence of hypotension is much higher than the 0·43 per cent reported by. Crawford (1972a) .
Unblocked segments occurred in 60 patients. In these cases an area of analgesia, invariably involving either T12 or Ll, was absent, despite the block being effective above and below. The incidence is similar to that reported by Ducrow (1971) , but unlike her, we were able by suitable adjustments, to produce analgesia in the affected segment in 51 of the patients. Bromage (1972) was able to eliminate unblocked segments in most of his patients who had received bupivacaine. He also showed that the incidence of this complication was related to the local anaesthetic agent used and that the occurrence was about four times more frequent when the hydrochloride salts of lignocaine and prilocaine were used as compared with the carbonated solutions.
The cause of these unblocked segments is unclear. It is well known that there is often considerable delay in the onset of block in the first sacral roots (and less frequently fourth and fifth lumbar) when epidural anaesthesia is employed in surgical patients, the explanation being anatomical in that these roots are considerably thicker than the others (Galindo et al. 1975) . We are unaware of any anatomical reason to explain the high incidence of unblocked segments related to the T12 and L1 nerve roots. The mechanism of unilateral block is much easier to understand and has been fully reviewed by Usubiaga, dos Reis and Usubiaga (1970) .
The most feared complication of epidural analgesia is that of neurological damage. Dawkins (1969) quotes an incidence of transient paralysis of 0·1 per cent and permanent paralysis of 0·02 per cent following epidural analgesia. In this series the incidence was 0'2% with full recovery. The possible reasons for neurological damage following epidural analgesia have been reviewed by Urquhart-Hay (1969) . We believe that the most likely cause of the neurological damage in this series was direct trauma to the nerves, in one case by the Kielland's forceps and in the other by the catheter lying against the second lumbar nerve root. In the latter case, this would not give rise to any symptoms when the catheter was in situ due to the fact that the nerve was blocked by local anaesthetic. However, it must not be forgotten that neurological damage can follow delivery in the absence of epidural analgesia (Cole 1946 , Chalmers 1949 , Hill 1962 ).
CONCLUSIONS
In this series of 1,000 consecutive obstetric epidurals, the analgesia provided has been very satisfactory, but complications were not infrequent. The most distressing maternal complication has been " spinal headache" in 13 of the 17 patients in whom the dura was inadvertently punctured. This incidence of dural tap is low when compared with other series, but is undoubtedly related to the experience of the anaesthetist. Dural puncture plus the common occurrence of blood vessel puncture necessitated the relocation of the epidural in 62 patients, while in a further 64 cases the epidural was re-sited because of technical problems in locating the space. Unblocked segments and unilateral blocks were troublesome, but with adjustment adequate analgesia could usually be achieved. The results of this study suggests that epidural analgesia in obstetrics is safe enough to offer to all women who wish it, but that sufficient complications occur as to make the procedure time consuming and to warrant the immediate availability of an anaesthetist experienced in the technique to attend the labour ward.
